Abstract
INTRODUCTION
Anthropogenic perturbations play a significant role in climate change impact on temperature and precipitation in global scale. These changes in climate have been investigated and attributed in measurable impacts on the physical environment. Inter annual-to-decadal variability of warming because of increase in Temperature(IPCC, 2013) is the mainly identified issue for coming centuries . Most of the mid-latitude land masses are subjected to intense precipitation and increase in global mean surface temperature leads to frequent wet tropical regions by the end of the century, (IPCC, 2013) . These changing climate conditions will have dramatic affect on the Water Resources.
Major sectors such as Agriculture, Forestry, Mining, Energy resource extraction, Electric power supply and Public water supply directly rely on Water Resources. The Management of water resources in terms of quantity and quality of water, aquatic ecosystem sustainability is possible only with the accurate information on the spatial variability of water resources and estimation of the potential effects of these changes on water resources. Hence, it is necessary to project the possible effects due to climate change in hydrology of water resources using hydrological modelling (Narsimhulu et al., 2013 , Gosain et al., 2011 ). The SWAT model is employed to simulate hydrologic processes in different watersheds (Arnold et al., 1998; Neitsch et.al., 2005) . Calibration and validation of the model was carried out by applying the SUFI-2 in SWAT-CUP (Abbaspour et.al.,2004 (Abbaspour et.al., , 2007 . The ability to assess the effect of runoff under changing climate on water resources depends on the availability of climate model database and Hydrologic Model.
Vagueness of monsoon precipitation has high impact in both temporal and spatial scales, which effects most of the climatic regions over India (Diwan 2002) . The goal of the study is to estimate the potential effect of climate change for a part of Krishna River basin. A distributed Hydrologic model, the SWAT model is used by calibrating and validating with the measured stream flow from three gauged sites (Jeong et. al., 2010) . Model calibration, validation and uncertainty analysis is carried out using Sequential Uncertainty Fitting Algorithm (SUFI-2). The bias corrected future climatic projections for environmental forcings like temperature and precipitation from various GCMs are used as an input to the SWAT model to estimate the impact of climate change on runoff for a part of Krishna river basin.
Study Area
The Krishna River contains a total of 7 sub basins and its tributaries form an important integrated drainage system in the central portion of the Indian Peninsula . The present work is carried out in Upper Krishna basin a part of the Two statistical parameters (Nash-Sutcliffe coefficient-E and the coefficient of determination-R 2 ) are used to evaluate the model efficiency. The SUFI-2 iterations are carried out to get the optimum set of parameters with the maximum E and R 2 values.
The SWAT simulations are carried out with the last iteration best set parameters with the observed and the Model climate data. The climate model data of the study area is retrieved for 62 grid points (Figure 2 The SWAT simulations are carried out for historic and future periods with the bias corrected downscaled climate model data. The climate model variables will have significant deviations from the observed data that propogates to the significant difference between the simulated and climate model streamflows. These differences in the streamflow is corrected by applying the Quantile mapping method, which uses the empirical probability distributions (Equation 1) for the observed and simulated flows to remove biases.
where Z i j is the corrected stream flow for the month j of the i th year, F oj -1 is the cumulative distribution function of the observed monthly runoff for month j, F sj is the cumulative distribution function of the corresponding simulated runoff from the historic simulation, Ŷ i j is the uncorrected stream flow produced for month j of the i th year.
RESULTS AND DISCUSSION
The mean monthly variations of observed and model climate variables represents falling trend for minimum temperature and precipitation compared to the observed variables ( Figure  4 ). The analysis of the mean monthly variations of the climate variables shows decrease trend in precipitation, minimum temperature and maximum temperature for the historic period . Lower Rainfall trends are observed in the future projection period with the increased minimum and maximum temperatures.
_______________________________________________________________________________________

SWAT Calibration and Validation
The Measured Stream flows during 1975-1990 at the CWC stations Arjunwada, Narsigpur and Huvinhedgi were used to calibrate SWAT. Flow validation was conducted using the stream flow data for the period from 1991 to 2005 . Calibrated ( Figure 5 ) and Validated ( Figure 6 ) monthly stream flow at the these stations shows the similar pattern. Simulated monthly streamflows from calibrated and validated SWAT shows reasonable agreement with the measurements of the CWC guage stations. The R 2 and E values of the Arjunwada, Narsingpur and Huvinhedgi for the calibration and validation periods are as shown in Figure 5 . During calibration , the R 2 value of the two among three stations has exceeded 0.6 and around 0.5 of E values. Three stations has the R 2 value of around 0.5 and E of around 0.43 for two stations respectively, during validation period. 
